Determinants of maximal oxygen uptake in rats acclimated to simulated altitude.
The effect of acclimation to hypoxia on maximal O2 uptake (VO2max), maximal cardiac output (Qmax), and arteriovenous O2 concentration difference (a-vCO2) was studied in male Sprague-Dawley rats acclimated for 3 wk to a barometric pressure of approximately 380 Torr (A rats). Nonacclimated control animals were pair-fed littermates maintained at an ambient barometric pressure of approximately 740 Torr (NA rats). Both A and NA rats exercised maximally on a treadmill with inspired PO2 maintained at either approximately 72 or 145 Torr. Arterial blood O2 concentration was significantly higher in A than in NA rats (16.0 +/- 0.6 vs. 12.4 +/- 0.3 ml/dl in hypoxia and 28.4 +/- 1.5 vs. 20.1 +/- 0.9 ml/dl in normoxia, respectively; both P < 0.05). During hypoxic exercise VO2max was slightly but significantly higher in A than in NA subjects (55.3 +/- 1.3 vs. 48.8 +/- 1.1 ml STPD.min-1 x kg-1; P < 0.05). In hypoxia a-vCO2 was 16.6 +/- 0.6 and 12.4 +/- 0.4 ml/dl and Qmax was 401 +/- 17 and 489 +/- 9 ml.min-1 x kg-1 in A and NA subjects, respectively (both P < 0.05). A rats showed both lower maximal heart rate and lower maximal stroke volume during hypoxic exercise. In normoxia there was no significant difference in VO2max between A and NA rats (71.8 +/- 2.7 vs. 73.9 +/- 3.1 ml.min-1 x kg-1). As with hypoxia, in normoxia a-vCO2 was significantly higher and Qmax was significantly lower in A than in NA animals.(ABSTRACT TRUNCATED AT 250 WORDS)